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DEVICE AND RELATED METHODS FOR 
PURIFYING A LIQUID 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from commonly 
owned US. Provisional Patent Application 60/ 676,039, ?led 
29 Apr. 2005, and titled Back Flushable Waterfall Filter and 
Systems and Methods Related Thereto, presently pending, 
Which are incorporated herein by reference in their entirety 
and for all their teachings and disclosures. 

BACKGROUND 

[0002] Many residential and commercial properties 
include an aquatic ecosystem, such as an aquarium or a 
pond, to be enjoyed by those residing or Working at the 
property. Often, the aquatic ecosystem includes ?sh or other 
marine life. To alloW the ?sh and other marine life to thrive 
and to keep the ecosystem’s Water fresh, the Water must be 
frequently puri?ed or replaced. If the aquarium or the pond 
is small, then the dirty Water is often removed and discarded, 
after Which clean, fresh Water is added. If the aquarium or 
pond is large, then the aquarium or pond typically includes 
a system to purify the dirty Water. With the system, the dirty 
Water is not discarded. Instead, the dirty Water is puri?ed and 
then circulated back into the aquarium or the pond. 

[0003] An example of a conventional system 10 that 
puri?es Water for an aquarium or a pond is shoWn in FIG. 
1. The system 10 includes a ?lter 12 to remove particulates 
and organic Waste, and a pump 14 to circulate Water through 
the ?lter 12. The system 10 also include pipes 16 that contain 
the Water of the aquarium (not shoWn) or pond (not shoWn) 
as the Water ?oWs through the pump 14 and ?lter 12, and 
circulates back toWard the tank (not shoWn) of the aquarium 
or the basin (not shoWn) of the pond. The ?lter 12 is 
disposed in a housing 18 Without a drain port and includes 
a matting material 20 to trap particulates suspended in the 
Water, and a layer of rocks 22 to hold bacteria that converts 
harmful components of organic Waste, such as ammonia, 
into useful compounds, such as nitrateia plant fertiliZer. As 
Water ?oWs around individual rocks 22, the bacteria con 
sume the harmful components suspended in the Water and 
generate nitrate. In operation, the pump 14 draWs Water from 
the tank or basin into the pipe 16. The pump 14 then forces 
the Water through the pipe 16 and into the housing 18. The 
Water ?oWs up through the matting material 20, then through 
the layer of rocks 22, and then over the ledge 24 and into the 
tank or basin. 

[0004] Unfortunately the ?lter 12 requires frequent clean 
ing, Which is time consuming, to keep it operating effi 
ciently. The matting material 20 clogs With particulates that 
it removes from the Water, and the bacteria in the layer of 
rocks 22 multiply quickly and clog the spaces betWeen 
individual rocks 22 that the Water ?oWs through. To clean 
the matting material 20 and the layer of rocks 22, one ?rst 
drains soiled Water from Within the ?lter 12 back into the 
aquarium or pond by reversing the direction of Water ?oW 
through the pipe 16, then removes both the matting 20 and 
layer of rocks 22 from the housing 18. One can then either 
discard the dirty matting material and replace it With neW 
matting material 20, or clean it by running Water through it, 
typically in a direction opposite to the How of the aquarium 
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or pond’s Water. Next, one can clean the individual rocks 22 
by exposing each rock to a jet of Water. Then, to reassemble 
the ?lter 12 in the housing 18, clean matting material 20 is 
inserted into the housing 18, clean rocks 22 are layered 
above the matting material 20, and bacteria is added to the 
layer of rocks 22. 

[0005] Thus, there is a need for device, methods, systems, 
etc., that ef?ciently purify Water in Water garden-type 
aquatic ecosystem and is easier to clean. The present devices 
and methods, etc., provide these or other advantages. 

SUMMARY 

[0006] In an aspect of the invention, a device for purifying 
Water in a Water garden, or ?sh pond, comprises a ?lter 
medium con?gured to clean the Water ?oWing through the 
device, and a housing con?gured to contain the ?lter media. 
The housing includes a Wall con?gured to Whirl the Water 
?oWing through the device to remove from the How sus 
pended particulates, such as Waste from ?sh or any other 
solid matter. Water ?oWs into the housing, is turned by the 
Wall to Whirl the Water about at least one axis, and exposed 
to cleaning elements held by the media for cleaning the 
Water. The Water then ?oWs out of the housing. 

[0007] By Whirling the Water ?oWing through the device, 
particulates suspended in the How are throWn toWard the 
Wall Where the Water ?oWs sloWer because of friction With 
the Wall’s surface. As the particulates enter the sloWer ?oW, 
gravity pulls them out of the How. Some of the particulates 
might even contact the Wall and be further sloWed doWn by 
friction With the Wall’s surface. Thus, particulates are 
removed from the How of Water Without the use of ?lter 
material that traps suspended particulates. Consequently, the 
device has less ?lter material that can clog and require 
cleaning. And, as discussed elseWhere herein, in some 
embodiments of the device, the device may be cleaned 
Without having to remove the ?lter media. 

[0008] In some embodiments of the invention, the Wall 
de?nes a chamber of the device and circulates the How of 
Water around an axis of the chamber. For example, the 
chamber may be cylindrical and the Water may enter the 
chamber ?oWing in a direction that is substantially perpen 
dicular to a radius of the chamber at that location. As the 
Wall turns the How, the Wall directs it into a substantially 
circular ?oW that revolves about an axis of the chamber. The 
How may revolve about the axis to make less than one 
complete revolution, or to make one complete revolution, or 
to make more than one complete revolution. 

[0009] In some embodiments of the invention, the device 
includes a trap con?gured to collect the particulates removed 
from the How. For example, the Wall may de?ne a cylindrical 
chamber, and the housing may include a cone extending 
from the bottom of the cylindrical chamber that holds the 
particulates removed from the How of liquid. A port may be 
located at the bottom of the cone that one can open to 
remove the particulates from the trap. To clean the trap, one 
opens the port, adds liquid to the chamber, and alloWs some 
or all of the liquid to drain through the port and carry the 
particulates out of the tap. 

[0010] In some embodiments of the invention, the ?lter 
media has a large speci?c-surface-area (SSA) component 
and is con?gured to convert organic Waste into nitrate. For 
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example, the ?lter media may have an SSA greater than 250 
ft2/ft3, such as 366 ft2/ft3, and holds bacteria that converts 
organic Waste into nitrate. The ?lter media may also ?oat, 
Which can be advantageous in embodiments of the device 
Where the liquid ?oWs through the media after particulates 
are removed from the How. By ?oating, the device does not 
require a net or constraint to keep the ?lter media out of the 
How as it is turned and particulates are throWn toWard the 
Wall. Thus, the liquid can more easily ?oW through the 
device. 

[0011] In another aspect of the invention, a method for 
purifying a liquid comprises a) directing a How of liquid into 
a chamber of a device, b) turning the How in the chamber to 
remove suspended particulates from the How, c) containing 
?lter media in the chamber, and d) cleaning the ?oWing 
liquid With the ?lter media. Turning the How may occur 
before or after the ?lter media cleans the How. If the How is 
turned before the ?lter media cleans it, hoWever, the ?lter 
media is less likely to also trap suspended particulates and 
thus more likely to remain unclogged. 

[0012] In some embodiments of the invention, a method 
for cleaning the device comprises cleaning the ?lter media 
While the media remains contained in the device. For 
example, cleaning the ?lter media may include directing a 
second How of liquid toWard the ?lter media and through the 
exit of the device before the second ?oW contacts the ?lter 
media. 

BRIEF DESCRIPTION OF THE FIGURES 

[0013] FIG. 1 is a perspective vieW of a conventional 
liquid puri?cation device. 

[0014] FIG. 2 is a perspective vieW of a puri?cation 
device according to an embodiment of the invention. 

[0015] FIG. 3 is a perspective vieW of a housing included 
in the device in FIG. 2, according to an embodiment of the 
invention. 

[0016] FIG. 4 is a perspective vieW of a ?lter medium 
included in the device in FIG. 2, according to an embodi 
ment of the invention. 

[0017] FIG. 5 is a perspective vieW of a pond that includes 
the device in FIG. 2, according to an embodiment of the 
invention. 

DETAILED DESCRIPTION 

[0018] One aspect of the invention provide a Water garden 
?lter device that puri?es Water in a Water garden, or ?sh 
pond, comprises a ?lter medium con?gured to clean the 
Water ?oWing through the device, and a housing con?gured 
to contain the ?lter media. The housing includes a Wall 
con?gured to Whirl the Water ?oWing through the device to 
remove from the How suspended particulates, such as Waste 
from ?sh or any other solid matter. Water ?oWs into the 
housing and is turned by the Wall to Whirl the Water about an 
axis. The Water is also exposed to elements held by the 
media for cleaning the Water. The Water then ?oWs out of the 
housing. 
[0019] By Whirling the Water ?oWing through the device, 
particulates suspended in the How are throWn toWard the 
Wall Where the Water ?oWs sloWer because of friction With 
the Wall’s surface. As the particulates enter the sloWer ?oW, 
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gravity pulls them out of the How. Some of the particulates 
might even contact the Wall and be further sloWed doWn by 
friction With the Wall’s surface. Thus, particulates are 
removed from the How of Water Without the use of ?lter 
material that traps suspended particulates. Consequently, the 
device has less ?lter material that can clog and require 
cleaning. And, as discussed elseWhere herein, in some 
embodiments of the device, the device may be cleaned 
Without having to remove the ?lter media. 

[0020] FIG. 2 is a perspective vieW of a puri?cation 
device 30 according to an embodiment of the invention. The 
device 30 includes an entrance 32 through Which a liquid 
(not shoWn) enters the device 30 via a hose 34 to be puri?ed, 
and an exit 36 through Which puri?ed liquid leaves the 
device 30. The liquid can be fresh Water like that used in 
many ponds and residential aquariums; salt Water like that 
used in many commercial aquariums; or any other liquid 
such as a solvent or oil, that one desires to purify. The device 
30 includes a ?lter medium 38 to clean the liquid ?oWing 
through the device 30, and a housing 40 to contain the 
medium 38. The housing 40 includes a Wall 42 (discussed in 
greater detail in conjunction With FIG. 3) for Whirling the 
How of liquid to remove suspended particulates (not shoWn) 
from the How. 

[0021] When the How is Whirled, the momentum of the 
suspended particulates urges the particulates toWard the 
surface (not shoWn in FIG. 2 but shoWn in FIG. 3) of the 
Wall 42 Where the liquid ?oWs sloWer because of friction 
With the surface. In the sloWer How, a force other than the 
liquid’s ?oW, such as gravity, can remove the particulates 
from the How. The momentum of some of the particulates 
might urge the particulates to contact the Wall 42 Where the 
How is signi?cantly sloWer, and thus the force that removes 
the particulate can have a greater effect. In addition, the 
friction betWeen the particulate and the surface can further 
reduce the speed of the particulate relative to the Wall 42. 

[0022] By Whirling the How of liquid, suspended particu 
lates can be removed from the How Without the use of ?lter 
material that holds the trapped particulates in the How. 
Consequently, liquid can ?oW more easily through the 
device, and thus less energy is required to move the liquid 
through the device. Moreover, the device has less ?lter 
material that can clog and require cleaning. 

[0023] Still referring to FIG. 2, the ?lter medium 38 
removes from the How undesirable products (not shoWn), 
such as chemical compounds or elements dissolved in the 
liquid, that are not easily removed by turning the liquid’s 
?oW. For example, the ?lter medium 38 can convert ammo 
nium (NH4) and organic Waste containing nitrogen, such as 
Urea ((NH2)2CO), into an environmentally safe or usable 
compound, such as nitrate (N03). 

[0024] By cleaning the liquid With a ?lter medium 38, the 
device 30 can be used to clean liquids that contain both 
undesirable particulates and undesirable chemical com 
pounds or elements that have been dissolved by the liquid. 
Thus, the device 30 can purify a liquid having many 
different combinations of Waste or pollutants. Furthermore, 
the device 30 can purify many different types of liquids. For 
example, the device 30 may be used to purify Water from an 
aquarium or pond that includes living animals, such as ?sh. 

[0025] Still referring to FIG. 2, the device 30 may also 
include a trap 44 (discussed in greater detail in conjunction 
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With FIG. 3) to collect the particulates removed from the 
How, and a ledge 46 (also discussed in greater detail in 
conjunction With FIG. 3) to generate a fall With the liquid 
that leaves the device 30. The trap 44 may include a port 48 
that one may open to remove the collected particulates from 
the trap 44. With the port 48 one can easily clean the device 
30 by injecting Water into the device 30 through the exit 36. 
The Water can ?rst ?oW through the ?lter medium 38 to 
clean the medium 38, through the housing 40 and trap 44, 
and then out the port 48 and into a hose 50. As the Water 
?oWs through the trap 44, the Water picks up the collected 
particulates and carries them With the products removed 
from the ?lter medium 38 out the port 48. Thus, the device 
30 can be cleaned Without having to disassemble it or 
remove the ?lter medium 38. 

[0026] Still referring to FIG. 2, the liquid can be puri?ed 
by the device 30 by performing the particulate removal and 
liquid cleansing activities in any order desired. For example, 
in some embodiments the suspended particulates are ?rst 
removed from the How and then the ?lter medium 38 
cleanses the undesirable chemical compounds or elements 
from the liquid. In other embodiments, the liquid is ?rst 
cleansed by the ?lter medium 38 and then the suspended 
particulates are removed from the How. 

[0027] FIG. 3 is a perspective vieW of the housing 40 in 
FIG. 2, according to an embodiment of the invention. The 
housing 40 contains the ?lter medium 38 (FIG. 2) and 
includes a chamber 52 in Which the How is Whirled by the 
Wall 42. 

[0028] The chamber 52 may be any shape desired, and the 
Wall 42 may be disposed in the interior of the chamber 52 or 
may de?ne the chamber 52. For example, in some embodi 
ments the Wall 42 surrounds a portion of an axis 54 and 
includes an interior surface 56 that de?nes the chamber 52 
as cylindrical. The entrance 32 is located at an end 58 of the 
chamber 52 and positioned to direct the How into the 
chamber 52 in a substantially tangential direction to the 
surface 56. When the liquid enters the chamber 52, the liquid 
?oWs parallel to the surface 56. As the liquid continues into 
the chamber 52, the surface 56 of the Wall 42 turns the How 
(not shoWn) and directs the How along a curved circular path 
de?ned by the surface 56. As the How revolves about the axis 
54, the How travels toWard the ?lter media 38 (FIG. 2) and 
suspended particulates are throWn toWard the surface 56 of 
the Wall 42 and removed from the How. In some embodi 
ments, the Wall comprises or forms a surface that projects or 
otherWise hinders the How of Water to create a venturi effect 
or other pressure differential such that particulates can 
accumulate or otherWise be extracted from the Water in front 
of or after the projection. 

[0029] In some embodiments the How may revolve to 
make at least one complete revolution around the axis 54 and 
then contact the ?lter media 38. In other embodiments, the 
How may revolve to make less than one complete revolution 
or more than one complete revolution, such as tWo or any 
other number, around the axis 54 before contacting the ?lter 
media 38. In addition, some embodiments may include a 
chamber 52 having an oval, octagonal, or square shape that 
is de?ned by the interior surface 56 of the Wall 42. Other 
embodiments may include a chamber 52 having any desired 
shape and in Which the ?oW-tuming Wall 42 is disposed, like 
an interior ba?le in a Water tank. 
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[0030] In some embodiments, the chamber 52 may include 
more than one Wall for Whirling the How. In other embodi 
ments, the housing 40 may include more than one chamber 
52 and/or more than one entrance 32. 

[0031] Still referring to FIG. 3, the housing 40 may also 
include a trap 44 to collect the particulates removed from the 
How, and a support to support the housing in an upright 
position. For example, in some embodiments the trap 44 
may be a cone that extends from the end 58 of the chamber 
56 to hold the particulates removed from the How, and the 
support may be four legs 59 that also extend from the end 58. 
The cone may be located beloW the entrance 32 to keep the 
particulates aWay from the liquid ?oWing through the cham 
ber 56 toWard the ?lter medium 38. By keeping the particu 
lates aWay from the How, the particulates don’t interfere With 
the How, and thus alloW the liquid to more easily ?oW 
through the chamber 52. The trap 44 includes a port 48, 
Which may be located at the bottom of the cone, Which one 
can open to remove the particulates from the trap 44. To 
clean the trap 44, one can open the port 48, add liquid to the 
chamber 52, and alloW some or all of the liquid to drain 
through the port 48 and carry the particulates out of the trap 
44. 

[0032] The entrance 32 and port 48 each may include any 
desired components capable of coupling, releasably or not, 
a hose, such as the hoses 34 and 50 in FIG. 2, or a pipe (not 
shoWn) to the entrance 32 or port 48. For example, in some 
embodiments the entrance 32 and port 48 each include an 
insert 60 that may be ?xed or releasably attached to the 
entrance 32 or port 48. The inserts 60 include a ?ange 62 
having a threaded region 64 that is siZed to receive and 
engage corresponding threads (not shoWn) of a connector 
(not shoWn) of the pipe or hose. Thus, the pipe or hose may 
be releasably coupled to the entrance or port to alloW one to 
connect the device 30 (FIG. 2) to a liquid circuit to purify 
liquid contained in the circuit. Then, When the puri?cation is 
completed, one can release the device 30 from the circuit 
and connect the device 30 to another circuit to purify the 
liquid in the other circuit. 

[0033] Still referring to FIG. 3, the housing 40 may 
include a ledge 46 to generate a fall With the liquid that 
leaves the device 30. A fall may be desirable When purifying 
Water in a pond or aquarium to add oxygen from the air to 
the liquid or to provide a soothing sound for some to enjoy. 
In some embodiments, the ledge 46 has a substantially ?at 
section 66 that the liquid ?oWs over before leaving the ledge 
66, and tWo sideWalls 68 to con?ne the liquid to ?oWing over 
the ?at section 66. The substantially ?at section 66 and tWo 
side Walls 68 each have an edge 70 for attaching a barrier 
(not shoWn) to prevent the falling liquid from leaving the 
liquid circuit. To attach the barrier, a gasket (not shoWn) is 
inserted betWeen the edge 70 and the barrier, and one or 
more fasteners, such as bolts and nuts fasten the barrier, 
gasket and edge 70 together. By extending the edge 70 up 
each sideWall 68, the gasket can seal the interface betWeen 
the barrier and each sideWall 68, and thus prevent liquid 
from escaping around the edge 70 of the ?at section 66. 

[0034] Other embodiments are possible. For example, the 
housing may include an aperture that is similar in siZe and 
shape to the entrance 32, but that functions as the exit of the 
device. The exit in this embodiment may include any desired 
components capable of coupling, releasably or not, a hose, 
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such as the hoses 34 and 50 in FIG. 2, or a pipe (not shown) 
to the exit. For example, in some embodiments the exit may 
include an insert that may be ?xed or releasably attached to 
the exit. 

[0035] Referring to FIGS. 2 and 3, in some embodiments, 
the device 30 (FIG. 2) operates as follows. Liquid to be 
puri?ed enters the device 30 through the entrance 32 (FIGS. 
2 and 3). The liquid ?oWs into the chamber 52 (FIG. 3) 
Where the surface 56 (FIG. 3) of the Wall 42 (FIG. 3) turns 
the How to Whirl the liquid and thus urge suspended par 
ticulates toWard the surface 56. As the particulates approach 
the surface 56, gravity pulls them out of the How toWard the 
trap 44 (FIG. 2). The liquid revolves about the axis 54 (FIG. 
3) aWay from the trap 44 and toWard the ?lter medium 38 
(FIG. 2). The ?lter medium 38 removes undesirable prod 
ucts from the liquid that Were not removed in the chamber 
52. The liquid then ?oWs out the exit 36 (FIGS. 2 and 3) and 
over the ledge 46 (FIGS. 2 and 3). To clean the device 30, 
one closes the entrance 32, opens the port 48 (FIGS. 2 and 
3) and injects liquid into the housing 40 through the exit 36. 
The injected liquid carries undesirable products trapped in 
the ?lter medium 38 and the particulates held in the trap 44 
out the port 48. 

[0036] In other embodiments, forces generated from other 
phenomena, such as magnetism and electricity, may be used 
to remove particulates from the How. 

[0037] FIG. 4 is a perspective vieW of the ?lter medium 
38 in FIG. 2, according to an embodiment of the invention. 
The ?lter medium 38 cleans the liquid (not shoWn) by 
removing undesirable products (not shoWn) that are not 
easily removed by turning the liquid’s How (not shoWn), 
such as chemical compounds or elements dissolved in the 
liquid. The ?lter medium 38 cleans the liquid by placing in 
the How one or more living organisms, such as bacteria, that 
consume the undesirable products, or one or more chemical 
elements or compounds that react With the undesirable 
products. The medium 38 can place the organisms, elements 
or compounds in the liquid by releasing them into the How 
to be carried by the How as they consume or react the 
undesirable products, by holding onto them as the liquid 
?oWs through the medium, or by both releasing and holding 
on to the organisms, elements or compounds. 

[0038] The ?lter medium 38 can be any shape desired. For 
example, in some embodiments the medium 38 may include 
one or more nets 72 in the shape of a sleeve that alloWs a 
large amount of open space for liquid to How even When 
crumpled up. Each net 72 includes strands 74 (only four 
labeled for clarity) connected together to form the net 72. 
Each strand 74 includes a surface 76 that contacts liquid 
When the liquid ?oWs through the net 72. The surface 76 
provides a place Where useful bacteria can remain in the 
medium 38 as liquid ?oWs through the medium 38. The 
bacteria convert ammonium (NH4) and organic Waste con 
taining nitrogen, such as Urea ((NH2)2CO), into an envi 
ronmentally safe or usable compound, such as nitrate (N03). 

[0039] Each strand 74 may be any desired length and siZe, 
and the net 72 may have any desired number of strands 74, 
to provide the medium 38 a speci?c surface area (SSA). A 
medium’s SSA is a measure of the medium’s cleansing 
ef?ciency and indicates the amount of area that the medium 
can expose to the liquid. Thus, increasing a medium’s SSA 
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increases the amount of organisms, elements or compounds 
that the medium can release into or hold in the liquid ?oWing 
through the medium. 

[0040] The SSA of the medium 38 may be any desired 
SSA. For example, in some embodiments the SSA may be 
greater than 250 square feet per cubic foot, such as 366 
ft2/ft3. To increase the medium’s SSA Without changing the 
net’s strand density and one or more of the strand’s siZe and 
length, the net 72 may be crumpled With one or more other 
nets and then disposed in the housing 40. 

[0041] Still referring to FIG. 4, the ?lter media 38 can be 
made of any desirable material capable of performing the 
medium’s function. For example, in some embodiments the 
material of the medium 38 may be polyethylene. If the liquid 
being puri?ed is a liquid, such as Water, that has a density 
greater than polyethylene, then the medium 38 can ?oat on 
the liquid. This may be desirable When the device 30 (FIG. 
2) is used With the ?lter medium 38 located in the chamber 
52 (FIG. 3) and opposite the end 58 (FIG. 3), because a grill 
or screen Would not be required to keep the medium 38 out 
of the regions of the chamber 52 Where the medium 38 could 
adversely affect the suspended particulates’ removal. With 
out a grill or screen, the liquid can more easily ?oW through 
the device 30. 

[0042] FIG. 5 is a perspective vieW of a Water garden 
pond 80 that includes the device 30 in FIG. 2, according to 
an embodiment of the invention. The pond 80 includes a 
basin 82 that contains Water, ?sh and plants. The pond 80 
also has a Water puri?cation circuit 84 that includes the 
device 30 to purify the Water, pipes 86a and b that couple the 
basin 82 to the device 30 and carry the Water from the basin 
82 to the device 30, and a pump 88 to move the Water 
through the device 30. The device 30 includes the housing 
40 (FIG. 3) that has a ledge 46 adjacent the exit 36 to 
generate a Waterfall 90 and a trap 44 (FIG. 3) With a port 48 
(FIG. 3). Pipe 86b is connected to the port 48 to alloW one 
to clean the device 30 Without moving the device 30, and 
thus easily clean the device 30. 

[0043] Other embodiments are possible. For example, the 
device may be used in an aquarium. The device may also be 
releasably coupled to the pipes 86a and b of the puri?cation 
circuit and thus may be mobile. This may be desirable When 
the Water in one or more ponds require cleaning at different 
times. The pond 80 may also include more than one device 
30 to purify the pond’s Water, or may include other types of 
puri?cation devices to purify the pond’s Water in conjunc 
tion With the device 30. 

[0044] The scope of the present systems and methods, etc., 
includes both means plus function and step plus function 
concepts. HoWever, the terms set forth in this application are 
not to be interpreted in the claims as indicating a “means 
plus function” relationship unless the Word “means” is 
speci?cally recited in a claim, and are to be interpreted in the 
claims as indicating a “means plus function” relationship 
Where the Word “means” is speci?cally recited in a claim. 
Similarly, the terms set forth in this application are not to be 
interpreted in method or process claims as indicating a “step 
plus function” relationship unless the Word “step” is spe 
ci?cally recited in the claims, and are to be interpreted in the 
claims as indicating a “step plus function” relationship 
Where the Word “step” is speci?cally recited in a claim. 

[0045] From the foregoing, it Will be appreciated that, 
although speci?c embodiments have been discussed herein 
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for purposes of illustration, various modi?cations may be 
made Without deviating from the spirit and scope of the 
discussion herein. Accordingly, the systems and methods 
include such modi?cations as Well as all permutations and 
combinations of the subject matter set forth herein and are 
not limited except as by the appended claims. 

What is claimed is: 
1. A Water garden ?lter device siZed and con?gured for 

purifying Water of a Water garden or ?sh pond, the device 
comprising: 

a ?lter medium con?gured to clean the Water ?oWing 
through the device; and 

a housing con?gured to contain the ?lter media, and 
including: 
a Wall con?gured to Whirl the Water ?oWing through the 

device to remove suspended particulates from the 
How due to impact of the Water With the Wall; and 

a trap con?gured to collect the removed particulates. 
2. The device of claim 1 Wherein the device is con?gured 

such that the Wall Whirls the Water before the Water contacts 
the ?lter media. 

3. The device of claim 1 Wherein the ?lter media is 
con?gured to convert organic Waste into nitrate. 

4. The device of claim 1 Wherein the ?lter media is 
con?gured to hold bacteria that converts organic Waste into 
nitrate. 

5. The device of claim 1 Wherein the ?lter media has a 
speci?c-surface-area greater than 250 square feet per cubic 
foot. 

6. The device of claim 1 Wherein the ?lter media includes 
polyethylene netting. 

7. The device of claim 1 Wherein the device comprises an 
entrance con?gured such that the liquid enters the housing 
perpendicular to a radius of the housing. 

8. The device of claim 1 Wherein the device is con?gured 
such that the Wall generates a circular How of Water. 

9. The device of claim 1 Wherein the device is con?gured 
such that the Water ?oW makes at least one complete 
revolution around and an axis. 

10. The device of claim 1 Wherein the housing includes a 
ledge adjacent an exit of the device, the ledge con?gured to 
generate a Waterfall from the Water after leaving the exit. 

11. The device of claim 1 Wherein the trap includes a port 
through Which particulates can be moved to remove the 
particulates from the housing. 

12. The device of claim 1 Wherein device is con?gured to 
be substantially maintained underground and the housing 
includes at least one leg to support the housing in an upright 
position. 

13. A system for purifying Water of a Water garden or ?sh 
pond, the system comprising: 

a pump con?gured to generate a How of Water; and 

a Water garden ?lter device con?gured to purify the Water 
and including: 

a ?lter medium con?gured to clean the Water ?oWing 
through the device; and 

Nov. 2, 2006 

a housing con?gured to contain the ?lter media, and 
including: 

a Wall con?gured to Whirl the Water ?oWing through 
the device to remove suspended particulates from 
the How due to impact of the Water With the Wall; 
and 

a trap con?gured to collect the removed particulates. 
14. The system of claim 13 Wherein: 

the ?lter media is con?gured to convert organic Waste into 
nitrate, and 

the device is con?gured to generate a Waterfall from the 
?oWing Water. 

15. The system of claim 13 Wherein the trap includes a 
port through Which particulates can be moved to remove the 
particulates from the housing. 

16. A method for purifying Water in a Water garden or ?sh 
pond, the method comprising: 

directing a How of the Water into a chamber of a Water 
garden ?lter device; 

Whirling the Water in the chamber to remove suspended 
particulates from the How; 

trapping the particulates removed from the How; 

providing ?lter media in the chamber; and 

cleaning the Water With the ?lter media. 
17. The method of claim 16 Wherein Whirling the Water in 

the chamber includes generating a How that revolves around 
an axis of the chamber. 

18. The method of claim 17 Wherein the How revolves at 
least one complete revolution around the axis of the cham 
ber. 

19. The method of claim 16 Wherein cleaning the Water 
includes converting organic Waste into nitrate. 

20. The method of claim 16 Wherein cleaning the How 
includes: 

disposing bacteria on the ?lter media, and 

the bacteria converting organic Waste into nitrate. 
21. The method of claim 16 Wherein the Wall Whirls the 

Water before the ?lter media cleans the Water. 
22. The method of claim 16 further comprising moving 

the trapped particulates through a port to remove the par 
ticulates from the chamber. 

23. The method of claim 16 further comprising expelling 
the How of Water over a ledge of the device to generate a fall. 

24. The method of claim 16 further comprising cleaning 
the ?lter media While the media remains contained in the 
device. 

25. The method of claim 24 Wherein cleaning the ?lter 
media includes directing a second How of liquid toWard the 
?lter media and through an exit of the device before the 
second ?oW contacts the ?lter media. 


